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Abstract

This.study examined the psychometric properties of the Input Anxiety Scale,

the Processiné Anxiety Scale, and the Output Anxiety Scale, which measure anxiety
at the input, processing, and output stages of the foreign language learning
process. These scales were administered to 258 university students. Evidence of
structural validity was provided via three separate explora;ory factor analyses,
which revealed one factor for each scale, explaining between 43% and 45% of the
variance in scores. Confirmatory factor analyses revealed that the three scales
did not represent either.a single unidimensional construct underlying foreign
language anxiety or MacIntyre and Gardner’s (1984) three-stage model of anxiety.
However, when some items were removed, the scales confirmed the three-stage

model, suggesting that modifications to the scales are needed.
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The validation of Three Scales Measuring Anxiety at Different Stages of the
Foreign Language Learninglprocess: The Input Anxiety Scale,
the Processing Anxiety Scale, and the Output Anxiety Scale ?

In the paét two decades, foreign language researchers and educators have
incréasingly focused their attention on foreigﬁ language anxiety as among the
most important affective predictors of foreign language achievement. Foreign
language anxiety is best described as a fﬁrm of situation-specific anxiety
(Horwitz, Horwitz, & Cope, 1986; MacIntyre, 1999). That is, it is neither a
trait anxiety, which generally refers to a person’s tendency to be anxious,‘nor
is it state anxiety, although it often manifests itself in the physiological
signs of the latter, including: perspiration, sweaty palms, dry mouth, muscle
contractions and tension, and increases in heart and perspiration rates
(Chastain, 1975; Gardner, 1985; Steinberg & Horwitz, 1986). Research has
indicated that anxiety is common among foreign language students (Aida, 1994),°
and that it 1is associated negatively with language performance (Gardner &
MacIntyre, 1993; Madsen, Brown, & Jones, 1991; MacIntyre & Gardner, 199l1a, 1991b,
1991c¢c, 199%4a),* and with student self-ratings of second language proficiency
(MacIntyre, Noels, & Clément, 1997). Ganschow and Sparks (1996) suggest that a
student’'s anxiety level in foreign language class may be “an early indicator of
basic language problems” (p. 199). In fact, anxiety appears to be one of the
best predictors of second language achievement (Ehrman & Oxford, 1995; Gardner,
1985; Horwitz, 1986; MacIntyre & Gardner, 1994a, 1994b; MacIntyre et al., 1997;
Onwuegbuzie, Bailey, & Daley, 199%9a, 1999b). As such, research into the nature
of foreign language anxiety holds great promise for improving language lgarning
in the classroom.

Much research exists examining the correlates of foreign language anxiety.

+
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Most recently, Onwuegbuzie, Bailey, and Daley (in press) found that students with
the highest levels of foreign language anxiety tended to have at least one of
these characteristics: older, high academic achievers, had never visited a
foreign country, had not taken any high school foreign language courses, had low
expectations of their overall average for their current language course, had a
negative perception of their scholastic competence, and had a negative perception
of their self-worth. Also, Bailey, Onwuegbuzie, and Daley (in press) found that
students with the highest levels of foreign language anxiety tended to report
that (1) they spend too much time on some subjects and not enough time on others;
(2) they frequently do not get enough sleep and feel sluggish in class or when
studying; (3) they do not try to space their study periods so that they do not
become too tired while studying; and (4) they have trouble settling down to work
and do not begin studying as soon as they sit down.
Until recently, most researchers havé treated foreign language anxiety as
a unidimensional construct. However, applying Tobias’ model of the effects of
anxiety on learning, MacIntyre and Gardner (1994b) have theorized that foreign
language anxiety occurs at each of the following three stages of the second
language acquisition process: input, processing, and output. Although MacIntyre
and Gardner are careful to note that “the term stages in Tobias’ (1986) model
should no; be taken to mean that learning occurs in discrete sections” (p. 287),
they nonetheless contend that the interdependence of the three stages does not
preclude that foreign language anxiety can be conceptualized as occurring at
these stages.®
According to MacIntyre and Gardner (199%94a), anxiety at the input stage
(i.e., input anxiety) represents the fear experienced by foreign language

students when they are initially presented with a new word, phrase, or sentence
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in the foreign language. The level of anxiety at this stage is a function of the
student’s ability to receive, to concentrate on, and to encode external stimuli.
Anxiety produced at this stage may reduce the efficacy of input. This may occur
when the anxious student’s ability to attend to material presented by the
instructor diminishes, and nominal stimuli become ineffective due to an inability
to represent input internally (Tobias, 1977). Students with high levels of input
anxiety typically attend more to task-irrelevant information and material,
reducing the capacity to receive input (Onwuegbuzie & Daley, 1996). According
to MacIntyre and Gardner (1994a), students with high levels of anxiety at the
input stage may ask for their féreign language instructors to repeat sentences
more often than do their low-anxious counterparts, or may have to reread material
in the foreign language on several occasions in order to compensate for missing
or inadequate input.

Anxiety at the processing stage denotes the apprehension experienced when
cognitive operations are performed on the external stimuli--that is, when
students typically are attempting to organize and to store input. The amount of
anxiety involved at this stage appears to depend on the difficulty of the
material presented, the extent to which memory is relied upon, and the level of
organization of the presented material (Tobias, 1986). According to Tobias
(1977), anxiety at this stage can debilitate learning by interfering with the
processes that transform the input information and generate a solution to the
problem. That is, anxiety may reduce the efficiency with which memory processes
are utilized to solve the task. 1In particular, high levels of processing anxiety
may reduce a student’s ability to understand messages or to learn new vocabulary
items in the foreign language (MacIntyre & Gardner, 1994a).

Finally, anxiety at the output stage encompasses the worry experienced when
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students are required to demonstrate their ability to produce previously learned
material. In particular, anxiety at this stage involves interference that
appears after processing has been completed, but before it has been reproduced
effectively as output (Tobias, 1977). Tobias (1977) postulated that output
anxiety interferes with the retrieval of previous learning. According to
MacIntyre and Gardner (1994a), high levels of anxiety at this stage might hinder
students’ ability to speak or to write in the foreign language.

MacIntyre and Gardner (1994a) developed three scales to measure anxiety at
the input, processing, and output stages. Using students enrolled in foreign
language courses at a Canadian university, these researchers found anxiety to be
related to overall foreign language achievement at each of the three stages.
Although MacIntyre and Gardner (1994a) provide estimates of reliability (i.e.,
coefficient alpha), and evidence that the three scales are significantly
correlated with several other foreign language anxiety scales and a variety of
tasks at the three stages in question, to date, no other published study has
examined the psychometric properties of these instruments. This was the major
purbose of the present study. Also examined was the extent to which these scales
adequately measure and reflect the three-stage conceptualization.

Method
Subjects

Participants were 258 college students (67.6% female) from a number of
disciplines, who were enrolled in Spanish (n = 157), French (n = 75), German (n
= 20), and Japanese (n = 6) introductory, intermediate, and advanced courses at
a large university in the mid-southern United States. The subjects were
volunteers who received extra course credit and were required to give their

consent by signing an informed consent document. Participants represented 43
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degree programs from the Colleges of Business Administration, Education, Fine
Arts and Communication, Health and Applied Sciences, Liberal Arts, and Natural
Sciences and Mathematics. With respect to year of study, participants consisted
of first-year students (15.2%), sophomores (19.9%), juniors (30.9%), seniors
(31.3%), and graduates (1.6%). Mean age for the sample was 22.8 (SD = 6.8).
Also, mean grade point average was 3.02 (SD = 0.62).

Instruments and Procedure

Participants were administered the Input Anxiety Scale, the Processing
Anxiety Scale, and.the Output Anxiety Scale. These scales, which were developed
by MacIntyre and Gardner (1994a), each contain six S;point Likert-format items
(i.e., 1 = strongly agree, 2 = agree, 3 = neutral, 4 = disagree, 5 = strongly
disagree) that assess how anxious students feel at the input, processing, and
output stages, respectively. All negative items were key-reversed before
scoring, such that high scores on any of these scales represent high levels of
anxiety at the corresponding stage. Sample items for the Input Anxiety Scale
include, “I get flustered unless French/Spanish/German/Japanese is spoken very
slowly and deliberately” and “I get upset when I read in
French/Spanish/German/Japanese because I must read things again and again.”
Sample items for the Processing Anxiety Scale include, “I am anxious with
French/Spanish/German/Japanese because, no matter how hard I try, I have trouble
understanding it” and “I feel anxious if French/Spanish/German/Japanese class
seems disorganized.” Finally, sample items for the Output Anxiety Scale include,
“I may know the proper French/Spanish/German/Japanese expression but when I am
nervous it just won't come out” and “When I become anxious during a
French/Spanish/German/Japanese test, I cannot remember anything I studied.”

MacIntyre and Gardner (1994a) reported coefficient alpha reliabilities of .78,
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.72, and .78, for the Input Scale, the Processing Scale, and the Output Scale,
respectively. Additionally, the authors provided evidence of construct validity
for these scales via statistically significant correlations between each scale
and (1) the French Class Anxiety Scale (Gardner, 1985), which assesses the extent
to which respondents feel anxious during French classes; (2) the French Use
Anxiety Scale (MacIntyre & Gardner, 1988), which measures the degree to which
students feel anxious using French outside the classroom; and (3) the Foreign
Language Classroom Anxiety Scale (Horwitz et al., 1986), a global measure of
foreign language anxiety. Specifically, these authors reported that the IAS was
correlated significantly (p < .001l) with the French Class Anxiety Scale (r =
.67), the French Use Anxiety Scale (r = .64), and the.Foreign Language Classroom
Anxiety Scale (r = .62); the PAS was correlated significantly (p < .001) with the
French Class Anxiety Scale (r = .70), the French Use Anxiety Scale (r = .64), and
the Foreign Language Classroom Anxiety Scale (r = .69); and the OAS was

correlated significantly (p < .001) with the French Class Anxiety Scale (r =

.82), tbe French Use Anxiety Scale (r = .72), and the Foreign Language Classroom
Anxiety Scale (r = .81).

Results
Reliability

Reliability is the extent to which scores that are generated from an
instrument demonstrate consistency (Campbell & Stanley, 1990; Gay, 1999;
Kerlinger, 1999). Cronbach’s Coefficient Alpha provides information about the
degree to which the items in a scale measure similar characteristics (Campbell
& Stanley, 1990; Gay, 1999; Kerlinger, 1999). Coefficient Alpha, a measure of
internal consistency, was determined for each scale, yielding the following

reliability estimates: .72 for the IAS, .73 for the PAS, and .75 for the OAS.
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Alpha coefficieﬁts reported by MaclIntyre and Gardner (1994a) were similar (i.e.,
.78, .72, and .78, respectively). These two sets of reliability estimates are
adequate for affective measures (Nunnally, 1994).

Point Multi-Serial Correlation Alpha Coefficients (PMSCACs) were determined
for each item within each of the three scales by deleting one item at a time, and
then computing the resulting alpha coefficient.® This index helps to assess the
extent to which each item contributes to a scale. Any item that has a PMSCAC
that is much larger than the overall coefficient alpha for the scale to which it
belongs should be excluded, since a relatively large PMSCAC indicates that the
corresponding item does not contribute sufficiently to the overall coefficient
alpha. The PMSCACs are presented in Tables 1-3. It can be seen from these
tables that the PMSCACs ranged from .62 to .74 for the IAS, from .65 to .75 for
the PAS, and from .69 to .74 for the OAS. Because these ranges were not
substantial, no item appeared to require removal.

Construct-Related Validity

Validity is the extent to which an instrument measures what it is supposed
to measure (Campbell & Stanley, 1990; Gay, 1999; Kerlinger, 1999; Nunnally,
1994). Furthermore, construct-related wvalidity is the extent to which an
instrument can be interpreted as a meaningful measure of some characteristic or
quality (Campbell & Stanley, 1990; Gay, 1999; Kerlinger, 1999). Establishing
structural validity is an important step in providing evidence of construct
validity. Exploratory factor analysis was used to assess the structural_validity
of the scales. Specifically, a maximum likelihood (ML) factor analysis was used
to determine the number of factors underlying each scale. This technique, which
is more valid for identifying the number and nature of the latent factors that

are responsible for covariation in a dataset than is principal components factor

10
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analysis’ (Bickel & Doksum, 1977; Hatcher, 1994), is perhaps the most commonly
used method of common factor analysis (Lawley & Maxwell, 1971). The ML factor
analyses, with no constraints imposed, revealed (1) one specific factor for the
Input Anxiety Scale, which explained 43.3% of the total variance; (2) one
specific factor for the Processing Anxiety Scale, which explained 44.0% of the
total variance; and (3) one specific factor for the Output Anxiety~Sca1e, which
explained 44.7% of the total variance. Loadings of items on each factor and
percent of variance éxplained are presented in Tables 1-3. It can be seen from
these tables that the loadings ranged from .30 to .78 for the IAS, from .32 to

.72 for the pPAS, and from .47 to .69 for the OAS.

Insert Table 1 about here

Insert Table 2 about here

Insert Table 3 about here

Criterion-related Validity

Criterion-related validity reveals how well scores on an instrument either
predict future performancé (i.e., predictive wvalidity) or estimate current
performance on another instrument that is hypothesized to measure a similar
construct (i.e., concurrent validity). This evidence of validity is determined
by relating performance on a test to performance on another criterion (Campbell

& Stanley, 1990; Gay, 1999; Kerlinger, 1999). Evidence of concurrent validity

11
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was established in the present study via significant correlations (p < .001)
between scores on the Foreign Language Classroom Anxiety Scale (Horwitz et al.,
1986) and scores on the Input Anxiety Scale, the Processing Anxiety Scale, and

the Output Anxiety Scale. These correlations are presented in Table 4.

Insert Table 4 about here

The correlations between scores on the Foreign Language Classroom Anxiety Scale
and scores on the Input Anxiety Scale, the Processing Anxiety Scale, and the
Qutput Anxiety Scale in Table 4 are very similar in magnitude to those reported
by MacIntyre and Gardner (1994a) (c.f., Instruments and Procedure section above) .
Indeed, transforming the correlations in both studies into Fisher’s z-scores
yvielded no significant difference (p < .05) in magnitude between the correlations
reported in Table 4 and the corresponding correlations in MacIntyre and Gardner’s
(1994a) study.
Invariance of Scales

Descriptive statistics were computed for each scale (range = 6 - 30). The
mean for the IAS was 18.56 (SD = 4.04), for the PAS, 17.80 (SD = 4.06), and for
the OAS, 19.36 (SD = 4.13). A series of dependent t-tests®, using the Bonferroni
adjustment (Huberty, 1994), revealed that the OAS generated statistically
significantly higher mean scores than did the IAS (t = 3.5, df = 256, p < .001)
and the PAS (t = 7.8, df = 256, p < .001). Also, the IAS generated statistically
significantly higher mean scores than did the PAS (t = 3.5, df = 256, p < .001).
These findings indicate that students reported significantly higher levels of
output anxiety than input anxiety and processing anxiety, and significantly

higher levels of input anxiety than processing anxiety.

12
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A Kruskal-wWallis oﬁe-way analysis of variance® revealed no difference among
students -enrolled in the four language areas (i.e., Spanish, French, German, and
Japanese) with respect to scores on the IAS (x* = 1.63; df = 3; p > 0.05), PAS
(x* = 1.38; df = 3; p > 0.05), and OAS (x®> = 1.33; df = 3; p > 0.05) .
Bdditionally, a series of analysis of variance (ANOVA) tests!® was
conducted using gender and course level as independent variables. With regard to '
input anxiety, no significant differences were found among students enrolled in
the introductory, intermediate, and advanced courses (F, ., = 2.45, p > 0.05),
or between males and females (F;, 55, = 2.72, p > 0.05), nor was a course level X
gender interaction found (F, ., = 2.66, p > 0.05). With respect to processing
anxiety, no significant differences were found among students enrolled in the
introductory, intermediate, and advanced courses (F, 55, = 0.77, p > 0.05), or
between males and females (F;, 55, = 1.50, p > 0.05), nor was a course level X
gender interaction found (F,, ,;; = 0.86, p > 0.05). Finally, with regard to output

anxiety, no significant differences were found among students enrolled in the

introductory, intermediate, and advanced courses (F; ,, = 0.30, p > 0.05), or
between males and females (F;, 5, = 2.94, p > 0.05), nor was a course level X
gender interaction found (F; ;; = 0.10, p > 0.05). Finally, a Kruskal-Wallis

one-way analysis of Qariance revealed no difference in input anxiety (x® = 1.37;
df = 4; p > 0.05), processing anxiety (x? = 7.47; df = 4; p > 0.05), and .output
anxiety (x® = 7.85; df = 4; p > 0.05) between stﬁdents in different years of
study.

A multiple regression analysis was used to determine which of the three
scales was the best predictor of global foreign language anxiety, as measured by
the FLCAS. Specifically, a hierarchical regression (Tabachnick & Fidell, 1996)

was utilized whereby the order of entry of variables into the model reflected

13
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MacIntyre and Gardner’s (1994a) three-stage conceptualization. That is, the IAS
was entered first into the model, followed by the PAS and the OAS.

The regression analysis revealed that all three scales contributed
significantly (F[3, 254]= 191.15, p < .0001) to the prediction of global foreign
language anxiety. These three scales together explained 69.4% of the variance
in global anxiety (adjusted R? = 68.9%), suggesting a very large effect size
(Cohen, 1988). The IAS (standardized beta coefficient = 0.18) made the biggest
contribution, explaining 40.8% of the variance in global foreign 1language

anxiety. With the inclusion of the IAS in the model, the PAS (standardized beta

coefficient = 0.45) explained an additional 23.6% of the wvariance. The PAS
(standardized beta coefficient = 0.32) accounted for a further 4.9% of the
variance.

Multivariate Structure of the Three Scales

In order to assess simultaneously the structure of the three scales, a
maximum likelihood confirmatory factor analysis was undertaken (Bollen, 1989).
Three models representing alternative conceptualizations of the structure of
these scales were tested. The first model hypothesized a single unidimensional
factor underlying the IAS, the PAS, and the OAS. The extent to which this model
is adequate justifies the combining of each scale’s score to obtain a total
score. In addition to the one-factor model, two full three-factor models were
evaluated, comprising a full three-factor model in which the three factors were
orthogonal (i.e., an orthogonal modei) and a full three-factor model in which the
factors were related (i.e., an oblique model). The latter model, namely the full
three-factor oblique model, assumed that the three scales adequately measure and
reflect MacIntyre and Gardner’s (1994a) three-stage conceptualization of foreign

language anxiety. That is, the full three-factor oblique model assumed that the

14
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three scales represented three distinct but related constructs, and thus was the
model of primary interest.

The following indices were used as measures of model fit: Chi-square (x?),
the ratio of Chi-square to degrees of freedom (x?/df), and the Adjusted Goodness-
of-Fit Index. Also, an independence model was tested to allow computation of the
relative fit index (RFI), the incremental fit index (IFI), the Tucker-Lewis index
(TLI), and the comparative fit index (CFI) (Bentler, 1990; Bentler & Bonett,
1980; Bollen, 1986, 1989; Schumaker & Lomax, 1996).

Results of the application of the alternative models are presented in Table
5. The independence model, composed of 18 independent factors (i.e., each item
of each scale represented a factor), provided a poor fit to the data. The one-
factor model, although providing substantial improvement over the independence
model, also was inadequate as a representation of the simultaneous structure of
the three scales. The full three-factor orthogonal model also provided
substantial improvement over the independence model. However, this model was
inferio; to the one-factor model. Finally, the full three-factor obligque model
was a considerable improvement over the full three-factor orthogonal model, the
single-factor model, and the independence model. Nevertheless, the chi-square
was still statistically significant, suggesting an inadequate fit (although it
should be noted that sample sizes that exceed 200, as in the present study, tend
to increase the likelihood that the chi-square test will indicate a significant
probability level) (Schumaker & Lomax, 1996, p. 125). Furthermore, although the
x3/df ratio of 2.63 is within the range of between 2 to 1 and 3 to 1 recommended
by some researchers (e.g., Carmines & McIver as cited in Arbuckle, 1997) for
declaring an acceptable fit, most researchers (e.g., Byrne, 1989) believe that

relative chi-square ratios above 2.00 .represent an inadequate fit. Thus, the
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x?/df ratio in the present study was considered too high to justify declaring
that the full three-factor oblique model fit the data. The goodness of fit index
(GFI) and the adjusted goodness of fit index (AGFI), although much larger than
that for the competing models, was smaller than the commonly used cut-off of .9
for deeming a model to be acceptable (Bentler & Bonett, 1980; Hu & Bentler,
1995) . However, it could be argued that the GFI and the AGFI are relatively close

to this cut-off point.

Insert Table 5 about here

The root mean square error of approximation (RMSEA; Browne & Cudeck, 1993),
which is the square root of the mean squared difference between the original and
the reproduced correlation matrix, is used to compare the fit of two different
models to the same data. Browne and Cudeck (1993) assert that (1) a RMSEA of
approximately .05 or less is indicative of a close fit of the model in relation
to the degrees of freedom, (2) a RMSEA value between .05 and .08 indicates a
reasonable error of approximation, and (3) models with RMSEA’'s greater than 0.1
always should be rejected. The value of 0.08 (90% confidence interval is .07 to
.09) in Table 5 thus suggests that the full three-factor model can perhaps be
improved.

The following indices were computed for comparison of the one-factor model,
the full three-factor orthogonal model, and the full three-factor oblique model
to the independence model: Bentler and Bonett’s (1980) normed fit index (NFI),
Bollen’'s (1986) relative fit index (RFI), Bollen’s (1989) incremental fit index
(IFI), the Tucker-Lewis index (TLI; Bentler & Bonétt, 1980), and Bentler’s (1990)

comparative fit index (CFI). Using a cut-off of .90 (Bentler & Bonett, 1980),

16
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it can be seen that the values pertaining to the full three-factor oblique model
presented in Table 5 fall slightly short. These indices combined suggest that
the full three-factor oblique model may not be an adequate explahation of the
data.

The Pearson product-moment correlations between the factors pertaining to
the full three-factor oblique model are presented in Table 6. All correlations
between factors were statistically significant. Interestingly, the PAS and OAS
factors were strongly related, raising an issue concerning their separation as

constructs.

Insert Table 6 about here

Table 7 presents the unstandardized factor loadings, the standard errors
pertaining to the unstandardized factor locadings, the large sample t-values for
each unstandardized factor loading, and the standardized factor loadings. It can
be seen from this table that, after the Bonferroni adjustment for.Type I error
is made, all factor loadings remained statistically significant. However, it is
commonly recommended (e.g., Hatcher, 1994) that standardized factor loadings be
interpreted alongside unstandardized factor loadings. Table 7 reveals that one
item (i.e., Item 2 of the IAS) had a loading less than .3, three items had
loadings between .3 and .4, two items had loadings between .4 and .5, four items
had loadings between .5 and .6, four i£ems had loadings between .6 and .7, two
items had loadings between .7 and .8, and two items had locadings of .80 or
greater. All the standardized factor loadings, except Item 2 of the IAS, exceeded
.3. Whereas some researchers use Lambert and Durand’s (1975) cut-off of .3 for

deeming a factor loading noteworthy, others (e.g., Hatcher, 1994) contend that

17
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a cut-off of .6 should be utilized. In any case, it is clear that some items
(e.g., Items 4 and 6 of the IAS) loaded more strongly on their factors than did
others (e.g., Item 2 of the IAS). Thus, the fcllowing three follow-up
confirmatory factor analyses were undertaken: (1) a three-factor oblique model
eliminating items with loadings less than .4; (2) a three-factor oblique model
eliminating items with loadings less than .5; and (3) a three-factor oblique

model eliminating items with loadings less than .6.

Insert Table 7 about here

The results of the application of these three additional models are
presented in Table 8. The first model, namely, the three-factor oblique model

containing items greater than or equal to .4, excluded the following four items:

(1) Item 2 of the IAS (i.e., “It does not bother me if my
French/Spanish/German/Japanese notes are disorganized before I study them”); (2)
Item 3 of the IAS (i.e., "I enjoy just 1listening to someone speaking
French/Spanish/German/Japanese”); (3) Item 3 of the PAS (i.e., “The only time

that I feel comfortable during French/Spanish/German/Japanese tests is when I

have had a lot of time to study”); and (4) Item 4 of the PAS (i.e., “I feel
anxious if French/Spanish/German/Japanese class seems disorganized”). Thus, the
three-factor oblique model containing items greater than or equal to .4 comprised
4 IAS items, 4 PAS items, and 6 OAS items. This model was an improvement over
the full three-factor oblique model cpntaining all items (see Table 5), as well
as the other previous models (i.e., the full three-factor orthogonal model, the
single-factor model, and the independence model). Although the chi-square was

still statistically significant, the GFI and the AGFI were larger than those for
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the competing models, though still slightly smaller than the cut-off of .9. Also,
the NFI, RFI, IFI TLI, and CFI were all larger than those for the full three-
factor oblique model. Indeed, these indices ranged from .80 to .88--close to an

adequate fit.

Insert Table 8 about here

The three-factor oblique model containing items greater than or equal to
.5 excluded the four items eliminated from the three-factor oblique model
containing items greater than or equal to .4, as well as two additional items:
(1) Ttem 1 of the IAS (i.e., “I am not bothered by someone speaking quickly in
French/Spanish/German/Japanese”); and (2) Item 5 of the OAS (i.e., “I never get
nervous when writing something for my French/Spanish/German/Japanese class”).
Thus, the three-factor obiique model containing items greater than or equal to
.5 comprised 3 IAS items, 4 PAS items, and 5 OAS items. This model was an even
further improvement than its predecessor (Table 5). Again, the chi-square was
statistically significant. However, all the fit indices approached .9, suggesting
an acceptable fit.

Finally, the three-factor obligue model containing items greater than or
equal to .6 excluded the six items eliminated from the three-factor oblique model

containing items greater than or equal to .5, as well as four additional items:

(1) Item 5 of the IAS (i.e., "I get wupset when I read in
French/Spanish/German/Japanese because I must read things again and again”); (2)
Item 5 of the PAS (i.e., “I am self-confident in my ability to appreciate the

meaning of French/Spanish/German/Japanese dialogue”); (3) Item 1 of the OAS
(i.e., “I never feel tense when I have to speak in
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French/Spanish/German/Japanese”); and (4) Item 4 of the OAS (i.e., “I never get

nervous when writing something for my French/Spanish/German/Japanese class”).

Thus, the three-factor oblique model containing items greater than or equal to

.6 comprised 2 IAS items, 3 PAS items, and 3 OAS items. This model was found to

provide the most adequate fit to the data. Most of the fit indices were greater
than .9.

Discussion

Aﬁxiety has been found to play a central role in the foreign language

learning context (e.g., Onwuegbuzie et al., 1999b). Thus, the purpose of the

present study was to examine the psychometric properties of the Input Anxiety

Scale, the Processing Anxiety Scale, and the Output Anxiety Scale--measures of

anxiety at three different stages of the foreign language learning process. Apart

from MacIntyre and Gardner (1994a), no other study has examined the psychometric
qualities of these instruments.

When analyzed separately, all three scales were found to possess adequate
psychometric characteristics. Evidence of structural validity was established via
exploratory factor analysis, which revealed one specific factor for each scale,
explaining a large proportion of the variance in IAS, PAS, and OAS scores. All
six items loaded on their respective scales. Additionally, evidence of criterion-
related validity, specifically, concurrent validity, was provided via significant
correlations between scores on the three instruments and scores on the FLCAS, a
measure of global foreign language anxiety. With respect to reliability,
Cronbach’s Coefficient Alphas and the Point Multi-Serial Correlation Alpha
coefficients indicated that the items in each scale were homogeneous. All three
scales were found to be invariant with respect to gender, year of study, type of

language course, and level of language course. Students reported higher levels
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of output anxiety than the other forms of anxiety. Interestingly, input anxiety
was found to be the most closely related to global foreign language anxiety,
explaining slightly more than 40% of the total variance in the latter.

Although the three scales appear to have adequate psychometric properties,
the confirmatory factor analysis did not provide sufficient evidence that these
scales, in their present form, adequately measure and reflect MacIntyre and
Gardner’s (1994) three-stage conceptualization of foreign language anxiety.
Nevertheless, several reasons might explain why the confirmatory factor analysis
did not support the full three-factor oblique model. First and foremost, as noted
by Skehan (1991), the acceptance or rejection of a confirmatory factor model is
not only a function of the difference between the model and reality, it also is
a function of the size of the sample. 1In particular, large samples tend to have
a bias toward rejection of models (Skehan, 1991). According to Schumaker and
Lomax (1996, p. 125), for sample sizes larger than 200, as in the current study,
“the x? test has a tendency to indicate a significant level” and, consequently,
to lead to a rejection of the underlying model. Thus, the present sample size
may eﬁplain, at least in part, why the full three-factor model was rejected.

Yet, it should be noted that, in addition to x? values, various effect size
indices were reported which strengthened the rationale for rejecting the full
three-factor oblique model. Notwithstanding, several Monte Carlo studies (i.e.,
studies in which a series of specific empirical sampling distributions for each
index are examined) have demonstrated that many of these indices also are
affected by sample size. For example, Marsh, Balla, and McDonald (1988), who
analyzed the distributions of 29 different indices (e.g., GFI, NFI, TLI), found
several of these indices to be related to sample size. Notwithstanding, in most

cases, all the fit indices obtained using ML techniques, the method used in the
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present study, tend to perform much better with respect to accuracy of estimates
and correctness of statistical results than those obtained using other techniques
such as generalized least squares and the asymptotic distribution free method (Hu
& Bentler, 1995). Regardless, it is clear that a replication of this study is
needed using a range of sample sizes.

Apart from sample bias, violation of assumptions underlying estimation
methods——sbecifically, violation of distributional assumptions and the effect of
dependence of latent variates--can threaten the adequacy of fit indices. In
particular, Hu and Bentler (1995) reported that, when latent variables are
dependent, most fit indices over-reject models at a sample size of 250 or less.
Interestingly, the present sample size of 258 students is very close to this cut-
off point. Even more importantly, although foreign language anxiety has been
conceptualized as occurring at three stages (MacIntyre & Gardner, 1994a), the
fact that these stages are somewhat interdependent (MacIntyre & Gardner, 1994a)
makes it 1likely that the 1latent wvariables are dependent. Indeed, the
intercorrelations of the IAS, PAS, and OAS (Table 4) were large. This dependency
among the latent variables might explain why the model was rejected. Given that
chi-square tests have a tendency to reject models using sample sizes greater than
200, and that most fit indices lead to an over-rejection of models for samples
smaller than 250 when latent variables are dependent, it is difficult, if not
impossible, to recommend an ideal sample size for future replication studies.

It should be noted that the three measures of foreign language anxiety each
each contain six items, which could be considered relatively few. It is possible
that this small number of items reduced the fit indices, since the goodness of
fit of a more parameterized model tends to be greater than that for simplér

models because of the loss of degrees of freedom associated with the more complex
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model (Mulaik, 1990). Thus, increasing the number of items in each scale may not
only improve the psychometric properties of these scales, but also may improve
the adequacy fit of the three-factor model.

Interestingly, however, the standardized factor loadings led to the
identification of items which reduced the ability of the full three-factor
oblique model to fit the data. In the absence of these problem items, the fit of
the data improved substantially. Thus, it appears that these items should either
be modified or discarded. The question is, how many items were problematic? When
4 items were eliminated, the model fit was marginal. When 6 items were discarded,
the fit was adequate. Finally, when 10 items were removed, the fit was good.
Future research should investigate further the optimal number of items to be
modified/removed. One approach could be to begin by modifying the four items
that had standardized factor loadings less than .4. These items involved two IAS
items and two PAS items. Interestingly, two of these items pertaihed to the
anxiety arising from feelings of disorganization. Indeed, these two items had
the smallest factor loadings that emerged froﬁ the exploratory factor analyses
(see Tables 1-3). Thus, it possible that feelings of disorganization lead to
relatively ambivalent responses with respect to levels of anxiety. As such,
perhaps, these two items should be discarded or replaced rather than modified.

In any case, once the first round of revisions are made, the three measures
should then be re-administered, and the responses re-analyzed along the lines
outlined in the current paper. This process should continue until the scales
possess adequate psychometric properties both at the wunidimensional and
multidimensional levels.

Taken together, the findings of this study provide evidence that the IAS,

PAS, and OAS, when used in a univariate manner, appear to generate reliable and
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valid scores. Unfortunately, the multidimensional structure of these scales is
in question. Nevertheless, the fact that an adequate fit was obtained when some
items were eliminated suggests that careful refinement of these scales may result
in the firm support of MacIntyre and Gardner’s (1994a) theory that foreign
language anxiety occurs at the input, processing, and output stages of the second
language acquisition process. Indeed; the authors currently are using item
response theory (i.e., Rasch one-parameter modeling) to investigate the
hierarchical structure of the IAS, PAS, and OAS items. It is hoped that suéh
research will lead to measures of énxiety gt the three different stages of second
language acquisition that could be used for diagnostic purposes, which, in turn,

would help to increase our understanding about foreign language anxiety.
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Notes
1. The authors contributed equally to this article.

2. The authors wish to acknowledge the Research Council of the University of
X which provided funding for this project. 1In addition we wish to express our
sincere appreciation to the faculty of the Department of Foreign Languages who
assisted in data collection.

3. See also Campbell and Ortiz, 1991; Daly, 1991; MacIntyre and Gardner,
1994b; Phillips, 1992; Powell, 1991; Price, 1991; andlYoung, 1991.

4. See also Gardner, Smythe, and Lalonde 1984; Horwitz et al., 1986; and
Phillips, 1992.

5. Tobias (1986) himself cautions that his model “arbitrarily separates the
instructional process into the three classical information-processing
components: input, processing, and output” (p. 36).

6. PMSCACs are different than item-total correlations. Whereas the PMSCACs
represent alpha coefficients that are computed for the scale after the
corresponding item has been removed, an item-total correlation represents the
correlation between the response made to an item by each individual and
his/her corresponding total scores for that scale to which the item belongs.
The major difference between the two indices is that, whereas a PMSCAC helps
to determine what happens to the overall internal consistency of a scale when
an item is deleted, an item-total correlation indicates the extent to which a
person’s response to a particular item is predictive of her/his average
response to all items. Although PMSCACs and item-total correlations yield
different scores, they are often similar. Thus, typically it is redundant to
report both indices.

7. Indeed, it is commonly argued that a principal components analysis should
not be used to identify the number and nature of the factors that are
responsible for covariation in the dataset because it makes no attempt to
separate the common component from the unique component of each variable’s
variance. Thus, principal components analysis can provide a misleading
representation of the factor structure underlying the data. For more
information about the difference between factor analysis and principal
components analysis, see Hatcher (1994).

8. Although some researchers undertake one-way repeated measures analyses of
variance (ANOVAs) in order to determine whether there are statistically
significant differences among multiple measures (i.e., an omnibus test), and
then, if a significant difference is found, follow up with a series of o-
protected (e.g., Scheffé tests) univariate analyses, this practice is now
outdated. Moreover, many statisticians criticize this technique because
analyses involving repeated measures test “linear combinations of the outcome
variables (determined by the variable intercorrelations) and therefore do not
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yield results that are in any way comparable with a collection of separate
univariate tests” (Keselman et al., 1998 p. 361).

9. The Kruskal-Wallis test is the most powerful nonparametric test for
examining three or more independent groups. It has 95 percent of the power of
the F statistic (i.e., ANOVA) to detect existing differences between groups.
This technique tests the null hypothesis that all samples are from the same
population. In this study, the Kruskal-Wallis test was used to compare the
language groups, instead of the parametric analysis of variance test (ANOVA),
because the number of Japanese students (n = 5) was small, and thus a normal
distribution could not be assumed for their anxiety scores. For a further
discussion of use and interpretation of Kruskal-Wallis tests, the reader is
referred to Hollander and Wolfe (1973).

10. A Multiple Analysis of Variance (MANOVA) followed by appropriate
univariate analyses (i.e., a MANOVA-univariate data analysis strategy) was not
conducted because “there is very limited empirical support for this strategy”
(Keselman et al., 1998, p. 361). Indeed, Keselman et al. (1998) states that
“If the univariate effects are those of interest, then it is suggested that
the researcher go directly to the univariate analyses and bypass

MANOVA. . ..Focusing on results of multiple univariate analyses preceded by a
MANOVA is no more logical than conducting an omnibus ANOVA but focusing on the
results of group contrast analyses (Olejnik & Huberty, 1993)” (pp. 361-362).

For a more extensive discussion of MANOVA versus multiple ANOVAs, see Huberty
& Morris, 1989).
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Table 1:
Factor Loadings and Percents of Variance for One-Factor Common Factor Analysis

on IAS Items (N = 258)

Point Multi-Serial

Item Factor Loading Coefficient Alpha
1 I am not bothered by someone
speaking quickly in French/
Spanish/German/Japanese. .49 .69
2. It does not bother me if my

French/Spanish/German/Japanese
notes are disorganized before

I study them. .30° .74
3. I enjoy just listening to

someone speaking French/Spanish/

German/Japanese. .42° .71
4. I get flustered unless

French/Spanish/German/Japanese
is spoken very slowly and
deliberately. 77 .62

5. I get upset when I read in
French/Spanish/German/
Japanese because I must read

things again and again. .57° .68
6. I get upset when French/

Spanish/German/Japanese

is spoken too quickly. .78° .62

% of total variance accounted for by the solution = 43.3

* loadings with large effect sizes, using a cut-off loading of 0.3 recommended
by Lambert and Durand (1975)
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Table 2:
Factor Loadings and Percents of Variance for One-Factor Common Factor Analysis

on PAS Items (N = 258)

Point Multi-Serial

Item Factor Loading Coefficient Alpha
1 Learning new French/Spanish/German/
Japanese vocabulary does not worry
me, I can acquire it in no time. .68" .67
2. I am anxious with French/Spanish/

German/Japanese because, no matter
how hard I try, I have trouble
understanding it. .66" .67

3. The only time that I feel
comfortable during French/Spanish/
German/Japanese tests is when I

have had a lot of time to study. .50" .72
4. I feel anxious if French/Spanish/

German/Japanese class seems

disorganized. .320 .75
5. I am self-confident in my

ability to appreciate the
meaning of French/Spanish/
German/Japanese dialogue. .50" .69

6. I do not worry when I hear
new or unfamiliar words, I am
confident that I can
understand them. .72° .65

% of total variance accounted for by the solution = 44.0

* loadings with large effect sizes, using a cut-off loading of 0.3 recommended
by Lambert and Durand (1975)
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Factor Loadings and Percents of Variance for One-Factor Common Factor Analysis

on OAS Items (N = 258)

Item

Factor Loading

Point Multi-Serial
Coefficient Alpha

1 I never feel tense when I have
to speak in French/Spanish/
German/Japanese.

2. I feel confident that I can
easily use the French/Spanish/
German/Japanese vocabulary that
I know in a conversation.

3. I may know the proper French/Spanish
German/Japanese expression but when I

am nervous it just won't come out.

4. I get upset when I know how
to communicate in French/Spanish/
German/Japanese but I just cannot
verbalize it.

5. I never get nervous when
writing something for my
French/Spanish/German/
Japanese class.

6. When I become anxious during
a French/Spanish/German/Japanese
test, I cannot remember anything
I studied.

% of total variance accounted for by the solution

.56"

.69°

.63°

44 .

.72

.72

.69

.71

.74

.71

*

by Lambert and Durand (1975)
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Table 4:

Pearson Product-Moment Correlations Among IAS, PAS, OAS, and FLCAS (N = 258)

IAS PAS OAS
1. IAS
2. PAS .61°
3. OAS .58" .68"
4. FLCAS .64" .77 .73°
*p < .001
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Table 6:

Pearson Product-Moment Correlations Among Factors Pertaining to the Full Three-

Factor Oblique Model

1 2
1. IAS
2. PAS .78"
3. 0OAS . .74" .93
*'p < .001
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